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PURPOSE: To enhance the heat resistant stripping properties furthermore in the method for 
treating a copper foil in printed circuit by forming a cobalt plating layer or a plating layer 
composed of cobalt and nickel after roughening the surface of the copper foil by plating of 
copper - cobalt - nickel. 

CONSTITUTION: After roughening the surface of a copper foil by plating copper - cobalt - 
nickel alloy with adhesion quantity of 15-40|ig/dm2 copper, 100-3000|j,g/dm2 cobalt, and 100- 
500p,g/dm2 nickel, a cobalt plating layer is formed with adhesion quantity of 200-3000jxg/ dm2 
followed by formation of a zinc - nickel layer with adhesion quantity of 10-1000|ig/dm2 zinc and 
10-600^ig/dm2 nickel. Preferably, total adhesion quantity of cobalt is 30O-50O0|ig/dm2 and that 
of nickel is 1 1 0-900fig/dm2. Finally, it is subjected to rustproof treatment. 
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2 ffl — 1 00~3000/ig/dm2 =]/<jU h-100 
~500/ig/dm2 ^^^Urfe^>cfc5^ffl-=i/<;U 

O0~3OOO/ig/dm2 (OMfl0)a/<jl/ h#>o£ 
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ffif& — 1 0-600/J g/dm2 - — V 
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«A1bAStt. =i/<JUhi6o*B*»i*U Micffir 0 v - 
= **JUB*»J*r*cfc**«fcr4HWIBBMB» 

[B*«2] BeEftBtBJftLfcftfcmMSttt 

1 owm^mmmomm^ 

So 

[B*« 3 ] RMff as *<* □ ABibtto jubkb «a 

[Br#*4] BMD»flJff&®a«*&l=£Lvc« B 
(Cft^M*< 1 5-40mg/dm2 B- 1 0 0 
— 3 O O 0 // g/dm2 I3/<;U h— 1 00~500/ig 

/dm2 -^^■efe^j;?$iB-3/<;i/h--^^i/ 

*\&J«*$#«>o*lCj:*ftfc«iaift. 2 0 0-300 
0/ig/dm2 0>tt^Ma>n/'0u hAotlSML, 
S(Cf+SS*< 10~1 000/ig/dm2 1 0 - 

600n/dm2 -7^KZ)Sffi--^^H^M 

f a c: ± -r 1 ~ 3 i>r*i* 1 sobm 

[»**5] =iA;U K0)fi-ttft»»A<3 0 0- 5 O 0 
1 0~900/ig/dm2 -efc^>IS*«4(7>g]raiHlSSffl 

ISO$S(C^^a*< 1 5-40mg/dm2 ffl~200 
0 — 3000/ig/dm2 a /<)[, h — 2 0 O - 4 O O U 
g/dm2 -^^tfftScfc541B-3AVUh--^^ 
;U**feja4**#o#lc,*:4fifb«aiSL 5 0 0-30 
00 u g/dm2 (Df+Sg<D=J/\VU ha6o#H*^jS 
U ElCft*jfc&<3 0-800/ig/dm2 ffilB-3 O 
-6 o o y. g/d m 2 =. ?4vi/a>Btt— =. *J*TMt&1& 

jR-tzz: t ztt&tT&tmiM 1 ~ 3 ivrtu^ i san 

[IS*H7] 3/^ KD^W-#»«^2 5 0 0-50 

oo/i g /dm2 ^fcy^LT-^ju<7)£fttt^m*>< 

230~900/ig/dm2 6 0>EP»J[e]E& 

umm s ] ^ua>£tH«a*< 3 0 o - s o o 
u g /dm2 T>&z>tmm7 G>m®ms&mmt£0>mmi5 

[0001] 

[*B±a>«JB#»] *^0^(i. BHBftfilBaaAB 



*1S**U Lfr«A8*MBMBBB&tmBK1btt 

B***-«ffl«HBBB»©»B*aBr«*<D-c* 

IfiSJK**? KHFPC ( Flexible Printed Circuit ) 

[0002] 

««• «TBB*Ba>*Bi=*#<»#urfey. 

BBBBBI*-Bl±* »JM»B#— K. 7^^A*(DS 
ttl=lHMMC^LTttlMdcB«jM«BB«ri=BBBGE 
tt»««»ltB»»B**B»U 

aM**»»**i*B mitm t$mmm <t 
-eBay. *#L^*ic=*<o*3**<«***tr^* 0 

[0 0 0 3] BflsHC:*rr4B3R£ LTf*. * 

<D*#B*i=fcit**<b*fe©fci*c£. 
®rafca>5l#MLB£tfBBfciB« B£ftJi« *ffltt 
It. SiiMl^'et^fe-i:, 

[0004] mimmi*mfct&ttto)&m\t : £&:&-t 
ri4. aaB*«»-r*fiaib«ia3&<»ffl**LTL^fc 

a<baa*<-o(Dft«M«iai*at LT^*-r-6«fc3i= 

fcofc, *frttSBAI*.'l#BaBB5 2- 1 45 7 6 9mz 

js^tb-— ^^u«ft«ia*»ieL. /s^**ft^x^ 
^uSffifflBESSasjsxMi. ca>B--^^naaa>B 

So 

[0 0 0 5] L^Lfctfb. B- — *4riHHb»«** 

■*»«BaiaatfwiWbttsttfi=it*Btte=B*i*sB 

1 5 0|imt a ^^lsIKrti)UTO!>^T-<>^^— >tef&&f 

[0006] fct?, — >fflMl<!: LT. 

*frffi«Ali* $tCCu-CojSl (W4HB6 3-2 1 
5 8 MVP 1 - 1 1 2 2 2 7 C u - C o 
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-N i fig m«HM - 1 1 2 2 2 6*) *BB*Lfco 

ATflHU *fcWB*btt*is«sa#TN«p<*LT 

(DCu-N i AB<D«»(cEUfc?«HBMB&ft mic 

<2>7J[<* 'Ji^f^iSl? 1 5 

OHlMBBS x ^ £ 6 c £ . 

<3>Cu-n i Ma>**&nai=. fflitfbtt (1 8 0°c 

*Bx* J: VBWmil < 

*Ba#i+*©»a»©*ai=«t y bb^m: y tugs 

<«y. *©l»Jt**fcj&BT?fc*. ^r-T>/^-> 
fbtfX&Btt. fiflxtfcuc 12 x^v^jStm so 
lime v ^BBrtiUlTa>Bl«isIB* x 7f >^T?#5^ 
kit*,tti*>&ma>w»vibV+ h»«>MMbi=4: 

[0 0 0 8] c3LfcB»::*;LT. *ttfciigIAI4. 

«IUbBBtt. 3/<;u htf>o#B<fclMi=a/^U h&t/x 
^^u^^^^^o^g^^-r^c^iccfcy. qinii 

Bfl££ Lt±2Lfe# < a>-BW1»tt**aT 6 Z fc 
\*b*>*>/u(T>ct. Si:cu-N i fflB^EBrrS-tSfc 
LfcM»1t**BU L**72U^S»«*ISfflL*fc 

»BfeH*BfeTfc*«»*«;&a*H»**c£lcj« 
ttLfc (SM6-54 8 3 o #*L<I4. BG 

fto*I$»«Lfc*i:, ^□AB{b*a>JH»ffiKaB 
*LM*^nABftKBfcffitt»t; (Xli) BBIft1bft&a> 
S*ftBaB*ftS&T«ttBBBftW£*i*. 
[0 0 0 9] 

B*<Jtt?*Tf. ^Bfc^WxavhSMb* XJR8Mbfi<E 
I=JI*k c+t60BiMB»a)SlfixBT?fffe*L-5«i3l*< 

»^3jz 6-54 83 1 ^-iCfcLxTflllLS+lfcfflSKDaB 



icB-a/^u h-=.»>>r;i/AN&rt«i6o#l=cfe*tt<b«i 

fiL^TWB«IBtt*Bl=-Ba»-r«ci:-Cfc4. 
[0 0 10] 

-5-<Z>±(cffi»--^<r;uH*^/ie*r^wi:irj:y. c*l 
*T?a>«**±* Lfc**W»*J*tt*-B*B L 3 £ 

HiMia»fflflaa)«ia*a(c»t\T. mtso>mmiz 

:a/\-jUKtf>o#H£fl2jaU E(cSflQ-.=i?4-JUB 
t»«r*ci:t1»»fc^*B]HBBBBBa>ftB*a 
SlM^tOTifc^o **£L<I4* HEa/^hfto 
*B*LM*3/<JU h&i;x-/^;u*>&jit-5tf>o#B*» 
«Lfc*C:. ^PABMb»(Z>*affiK«iai*LM*^PA 
K1btt£Btt&tf (XI*) Bffittfcft^OXdffiBAB 

* ft a t -r i»gtos*<sfe * *t « o 

[0 0 1 1] <ft5£lfl(cl4. QaBftffllS0)M«9c(c 
fcLNT. ffl^O>S®ir^^g^<i 5-4 0mg/dm2 
ffl-1 00~3000/lg/dm2 % L < 14 2 0 0 

0-30OO//g/dm2 a h - 1 00-500// 
g/dm2 . ^Kli200~400/ig/dm2 — 

^;l/T?fc&<*:3#ffl— a/<;u h— — v*r)\sfrhJHL%>'& 

ft#>i*\t&%>mi&W&. 200-3000/ig/d 
m2 % L<li5OO~300O/lg/dm2 C&ttit 

l^ay^hAo^IS^L, SI=#SfiA<1 0-1 
000//g/dm2 % < li30-800/ig/d 

m2 1 0-600/ig/dm2 % EFS L < 14 3 0 

~600/ig/dm2 - ^^K&ffifS-X V'TJlsMZte 

iS-r^o M*L<I4. a/<;iha)*ttttfiA<3 0 0~ 

5000/ig/dm2, £ L<li2500~5000 

/ig/dm2 rfcy-€-Lr-^^-;u(D^it#saA<i 1 

0-900/i g/dm2 % L<l4 230~900;u 

g/dm2 J: y ff * L<li300~8O0/ig^dm2 

[O 0 1 2] 

[ffffl] *»Blcfit^TBB-r«MBtt« IMStl' 
l4EBB»lv«i-C*Al*. B*. iS^), StBg^*t<t 
»»-i-*BHP%BftHr=l*BB*a>BB©5l#«ILMl* 
Z\p\±Z-eZ>Zk$:Efa£ It, K8SttO)flSa)SB(c 

*Lc-s^*a>«»*frftaB<b»B3WI*3|t*. 
Bl*BBB»jfl[T?Hi!b**LT^«^ B1bABlcj:yB 

irfct>rJ4. C0ffl<b«i3ir4ffl-=iy^Uh--^^r;u^ 
4Aofl:«kyffSfcii4o &^bKr<7>|JSftSi: Ltffift 
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[0 0 13] *«WCcttietf. 8ttli:Lt(Da-a 

^J|rf>< 1 5-40mg/dm2 ffl- 1 00-3000// 
g/dm2 3/<;U h— 1 00~500/ig/dm2 — y 
*Ti\,X * * J: 5 ft 3 TcXftftM « cfc a icHfife * 

*l£o co#f»<i oo/i g /dm2 *gs-ei*. mm 

tt*<*fcU X-/^>yt£rf><g<ft£ 0 Co#fgA<3 

ooon/dm2 ^fix^i, «tta>»»**a-i*te 
tf ft * ft L^»*I=I*»* L < ft < . 

N i «*«A<1 00^g/dm2 *3St?&*£. Wf&tt 
*<ig<ft£o ft*. N i ffr**rt<5 O 0/i g/dm2 £ 

(iftl^<. ><b#iiL<ft£o #£Ll^ 

Co#fllj:2 0 0 0~3 0 0 0/i g/dm2 T?*y* 
LT#£Ll^^;Utt^Mf*2 O 0~400/i g/d 

^SttL^LTX^^^^SI^Ii^ibTV^E-^A-eT 
;U*yx-/^>^Lfci§£\ N j A<*»1±-ric8loT L 
* 5 C t £S«-f £ t O X & £ o 

(C u— Co — N i 35c#Atf>o#jfefr) 
C u : 10-20 g/U ^ h;U 
Co: 1~10g/'J»>hJl/ 
N i : 1-10g/'j7h;i 
p H : 1—4 
SJ^ : 4 0 — 5 0 °C 
^;7S^gDk : 20~30A/dm2 
&m : 1~5» 

[0 0 15] **BBIt. fiteteSft. HftB±i:2 0 0 
-3000/ig/dm2 Mll0)=l/\^ ho?)o£JI£ 

/^hWMtf2 0 0/ig/dm2 *>STr(i. iKIftPJgl 

fc. 1 «t its Cofimi^imiSl 

fl^3000/ig/dm2 fi£1*(Z>^S£ 
#Jti±telift&ftL^a*(rr*»*L < ft<. x^^>y 
*>5A<±i:. *fc. lt^tt^i;H^p D aticDS1bA<#il^ 

*t& 0 »* L ^3/^1/ hftMli 50O-300O//.g 
/dm2 X$>& 0 



[0016] n/<ju h^o^o^^i**(Diiyr*fe^ : 

Co : 1~3 0g/'J';Hl/ 
p H : 1 . 5-3. 5 

: 3 0— 8 0°C 
Dk : 1 . 0 — 2 0. 0 A/dm2 
KIR : O. 5~4«> 
[0 0 17] *5£WlZtfL7Ll£. 3/^Uhrf)o*±<cS 

ftifi^ 1 0-1 000/lg/dm2 Efn v - 1 0- 
600/ig/dm2 zy^OSB-z ?4\/UftftX>o 

1 0/lg/dm2 *^-C? 
liW»*<t*tt«»**<ftl* (»lft*<b*A<4 0%JSI± 
£ft*) o ft*. S«f*««*<1 OOO/l g/dm2 £ 

mpLztmmm&itmtfmmzmKtsiz (so%ia±<t 

ft 4) . - V 'TJlsttmSitf 1 0/ig/dm2 *;HT?liW 
»«ft»*««!llA<ft < . *fcSft--'^;U«lt© 
N itt*WK<ftS*. iMtttf«Tt«. ft*, x 
•y^Uf****<6 O O U g/drn2 X-y^ 

>*«*<±i;So »*l<i*. siba-mi* 3 o - s o 

0/ig/dm2 Lt = ^^ftllli3 0-6 

00//g/dm2 <br£*L£ 0 

[O O 1 8] Z n-N i AoSftttlt^ayCJbS : 

(Z n-N i tf>o#jfefr) 
Z n : 10-30 g/ I 
N i : 1-10 g/ I 
p H : 3 — 4 

: 4 0 - 5 0°C 
D k : 0. 5-5A/dm2 
ftRS : 1-38? 

[0 0 19] *«MI=«feiLli. *Mb««& LtO)S-a 

l>*<. 3M*<-<*Wlc^li^-^ 0 n/^K0)&ft#fl 
^300-5000^g/dm2 tfcUtLt = ^b 
OB-ft#SmA<1 10~900(ig/dm2 <t£4x£c: 
itfSSLl*. =I/<JI/ KD^ttf*«*<3 00/ig/d 
m2 *3Cei*. itJ!(M4at/it*attA<«T-r*. ft*=i 
/^U KDftttftf 1A< 5000^/g/dm2 

1 1 On g/d m 2 *3t-ci*. Mlfttt&i;»Xfitt3b<1S 
T-T-So x^^U0)#W-f**a*<9 0 0 g/dm2 £ 

h0>£Stttp&Ml*2 5 00-5000//g/dm2 7?fe 
U-f LTx-;^KD$ttf**«l±2 30-900/ig/ 
dm2 , j£ y »* L<li3 0 0~8O0/ig/dm2 £ 

[0020] z<7)^. !&mzfccmmwt<mm£h 
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;§<t Lttt, ttSttlci*. K2Cr207 . Na2Cr207^a>M<7 
PA&ffiWr0 3 ^<&'>fc Tk&ttSfBtt* 
0iJa.l£ZnO % ZnS0 4 - 7H2MM>tt < *»fls 
T>l/*'Ji:a>Sft*58»*<ffl^&*L*o tt»tt««)o* 

K2Cr207 

(Na2Cr207^l^l*Cr03) : 2-1 0 g/'J^ hil/ 
NaOHttLMiKOH : 1 0-5 0 g/'J 7 h;i/ 
ZnO «ELM£ZnS04 - 7H20 : 0 . 0 5- 1 Og/'J^hJl 
p H : 7- 1 3 
2&S : 2 0-8 0°C 
B35SBfi:0. 05-5A/dm2 
ftH : 5-3 0& 

7V-K : Pt-Ti Xf^bXM^ 
£PA&<b«5li^PAg£ LT15/i g/dm2 i^-b^ 
LTffittli3 0/ig/dm2 ia±0>«igM7!)<^^*l 

[002 1 ] c3LT»£*Lfc«8l£. tthfcWIMtW 

2 5 0/imtr^^|Hl»rlj|UT<Dai»JE| 

»SX'Vf>^T^, LfttfcTJIs* U = RMS 
t-T^o 7^*'JX7f>ySi:Ltl±, NH4O 
H:6^;u/i; NH4CI: 5 ^e;u/ i . ZuO\i- z=ej\,/ \ 

(X£5 0°C) &*LTl*S 0 

[0022] W=«K«:ctl*. ft&*ifcflSI*. Cu 
-N i »3(D»$£HC<iife£*LTl**C£rft 

**a>8g-tz ic j: y isi»$ n^ft y ^*<^>^ ^ o 

[0 0 2 3] «ffcl= % f&WCJCC AJg^ttffiSfi&O 



^L^tLT*tctl^o #J*-l£. tt^ne O - 1 5654^ 
[0 0 2 4] 

#H4b4M£lkLT« ffl£ 1 7mg/dm2 % 
|2200//g/dm2 f Lt-^^l/$3 OO/ig/ 
dm2 ttSSLfc&lc. TKftL. ^-a>±(czi/<;uh^o^ 
Jl£fl£fi£Lfeo □/Uh#flli7 0 0/ig/dm2 t 
Lfco ttot, =>/<;H*0>£tH*««l*2 9 0 0/i g/ 
dm2 -efeofco D->^No. 2ICOLNTI4. n/OU 
hf+Sfi£«ta*1*/c« (*>^No. 2A. 2BS 

r/20 atf-^^uft*«s»lin 

No. 2DM2E) *iWHLfc. ttiUS 

[00 2 5] «y->^ut#5x*PX»«xjK*->«t» 

c(=mtt*L. «® <ss> mm&m (kg/ cm) 

£MK L»»£*bi* 1 8 o°c x 4 8 i>mftnima>MlBtt 
&0>&itm (96) iLT^L. *Lt»«l*ttl*1 8 

%*wcmiaa»Lfca<©«i*5iflE*o. 2mm(®x 

1 0*E»-eiHffiLfc«*<D^ft* (%) £LTjfL 

**»a>B«lc«fc*«»*Lfc. 

NH4 OH : 6mo I / I 
NH4 CI :5mo l/l 
C u C I 2 ■ 2 H2 O : 2mo I / I 

^Jg : 5 0°C 

X -/ ^>^f 5 l*TK<Z>tt*b«-tt«**ttffl L T x v 

CuCl2 '2H2 O: 200g/l 
HC I : 150g/l 
Sfi : 4 0°C 

[0026] ffifflLfc*«rit»r;a6o#ft#i*5fea)iiy 

(A) H1bAS (C u-C o -N i ) 
Cu: 15g/l 
C o : 8. 5 g/ I 
N i : 8. 6g/l 
p H : 2. 5 
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^Jt : 3 8°C 

D k : 2 O A/dm2 

mnmm 1 7m g /d m 2 

3/to hftM: : 2200/ig/dm2 
-ytrJlttmR : 3 00// g/dm2 

(B) R»0|Aa (Co) 
C o : 1 0 g/ I 
p H 2.5 
j£& : 5 0°C 

D k : 5. 6-16. 7 A/dm2 
^1 : 0. 5«> 

:3/to htt^M : 7 00-3400/i g/dm2 

(o m^mm^mmm (z n -Ni) 

Z n : 2 0 g/ I 
N i : 5 g/ I 
p H : 3. 5 



: 4 0°C 

D k : 0. 3 - 1 . 5 A/dm2 

mm : 1 & 

Z n ttmM : 30-1 100/ig/dm2 
N i itMM : 4 0-7 0 0// g/dm2 
(D) IftfllAB <*o*-H 

K2 C r 2 O7 (N a2 C r 2 O7 fe£lM£C r O 
3 ) :5g/l 

N a OHfc&lMiKOH : 30g/l 

Z n Ofc£lMiZ nS04 ■ 7H2 O: 5g/l 

p H : 1 0 

: 4 0°C 
D k : 2 A/dm2 

TV — K :Pt-Tifi 
[0 0 2 7] 
[S1] 
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370 
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2 900 
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4. 
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2 E 


80 
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1 9. 
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1 70 
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2900 


1 . 


1 5 


1 9. 
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0 
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2 60 
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2900 
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1 5 


1 5. 
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4. 
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360 


4 10 


2900 
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1 6 
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6. 
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6 


460 


4 00 


2900 


1 . 


1 5 


1 5. 
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570 


4 00 


2900 


1 . 


1 5 


1 5. 
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800 


4 00 


2 9 0 0 
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1 6 


1 4. 
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1 4, 
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1 00 


4 1 0 
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1 4. 
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Ni^ft: 4 0-700^g/din J 
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